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Abstract of JP2001 104774 
PROBLEM TO BE SOLVED: To obtain a 
plasma treatment apparatus capable of 
preparing and using the most suitable gas ring 
in response to environments of use such as 
kinds of reactive gas to be used, plasma 
conditions and the like in a short time. 
SOLUTION: This plasma treatment apparatus 
1 A has a treatment chamber 2 in which a 
semiconductor wafer W is disposed. A reactive 
gas is fed into the chamber 2 through a 
reactive gas-jetting ring (gas ring) 80 and 
plasma is generated to perform plasma 
treatment of the wafer W. The gas ring 80 
comprises a gas feed part 8200 fed with the 
reactive gas and a plasma exposure part 8100 
and the gas feed part 8200 is freely detachably 
attached to the plasma exposure part 8100. 
The gas feed part 8200 is constituted of a 
material having a heat resistance and a 
corrosion resistance higher than those of the 
plasma exposure part 8100. 
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mzm-fT? x~?mwmw<z&\< ^x , 

wt frt>m&2tn:\i*x . mmtfxmmmmmy'yx 

znx&t). ^LxmMxmmmzmmTyx^mm 
uxK>i>mmt, mm^comummxfM^tix^^ 
z t imwLt-t&xyx^mmmWo 
[if &m 2 1 mmmmzmmmmzMW l . tmwm 
mzBcm&tf^ZKi&mfxm^ as t y yxziYtxm 
&u Tyx^zm^&xmmmvmmzy^x^ 
mim-tT^x^mmmwte&^x, 
mimm&tfxmn mtv >xtiK Kmrn/xcommz 
ft h tfxffibm 1 75X7 temmmzti x?si 
a t «j& s wc . mm#*imM*mmx ? x 
^mmmzMLxmmsmzwLKxm^ti^mMxmm 
zKxtet)^ % Lxmmtfxmmmzmm7°7x~?wm 

xcom&KtiZtf^&mwm^&wM^Titzmffl u 
•c&te-f-s i *^p«fc-rs xy x-zmmmw. 

[00 0 13 

^wfc^x^N, mgh^m^cotfyxmrn, w*b 

7CVD, xj^v ? U v^5ri;"*St^">t*W5Xv® 
[0 0 0 23 

[ 0 0 0 3 3 IS 1 1 tti*g»«77X-7«Sl?)S 

j££^i«lrffl(!IffiH. HI 2{iHl Hc^U^^X? 
MS§lKo-fff)tgSn a n -c;5 § y >^'c7)«fflH . t 

TBI 3I3H1 2t / Z^Lfz*fXV>7'C0A-AMl±-< l Zt5 

[ o o o 4 3 2rjb\ isfcnmrnxii. mmm^b lx* 
mw^^^mmxmm-th. 



[00053111 fc«»07-7X-?llgI<?)- 

m^Ltz, z(7)£o%Wf&. mmcommmxyx-^m 

HitKlii. *BI^5A^-f- (?*) CO A l I ianc 
e94 0 0-CJ&gt*&*l.&. i«7°7Xv®agai 

TtMas (f-r>-^-) 2. ,r<z>i!!yig2i*gfc:Eift3*i 

fcTSKffi 3 . tf>TSI5*fi 3 co±MzM fa LTlflBM 
iI2?K:ii§ii^75X7ltil4 , MMi^ 

[00063 mimmm2cn-~mmmizi±, ^m^x. 

1P2 1 t^LTffi«0fil|Mg|5^SM2rtO^&ff 
%-thtz^<m\%U2 2#'»JjSc£tlTVvT, ifL^<75lB 

□ 2 1 wim%u 2 2 <mm^t. z.tib<r>mu 2 1 & 

^MP2 2»L, Byfaffia^2^M^«oy 

[00073 mlET§re®3 J£3®HM 2 OJKfflSFWtffi 
KSfvOvt, ti^f-y'3 1 . m&V>X3 2, ft 

x^-^'3 i Jinn 2 1 7j>toMA*fLtz*mfoTyx.^\N 
z*^m&izmmMx^*v7-tz>mmt. mmm^ 

. m&mmmmt>mw.3 3x±$iztiz>. tfz.nm 

ZfflkVy 7 3 2 3&HKftS * h tlX , 

tt75-xBt#ffiL>;y^' (Jiir. *t r ^'J^j tie 

f) 5 1 t^^tLT^S. . 

[00083 mzRm^xmmmm. 5 ^s*^^ 

le-T) 5 2^ri:'i:^^«$ix-rv^. 
[00093 ~ftX 'J ^^"5 1 H 1 2mm 1 

Pb15 1 1 O^yiMStiT&O. %<DfaU%M5 1 1 Oct) 
3 0»t^ilTV^« ZlXZ\cr)tfXV>X5 1C0T 

wmmzit^ tfxmtevy?&5 i2o^'*fst» 

fiS^tlT^&o Z\CD$X®mV>Xm5 1 2 0«KB« 

mco0xm%kM5 1 2 i^jt$^tfeo. st. i<?3 

^«M5 1 2 lc0tft^iai«T«lI. H^OMT- 
hCOfixmmilb \2 2\i, mm, IginmmgS 

, tfxwkv >7~i®5 1 2 o^ffi 

(±E> fcrlBPtT:^*. ife. ^o?yx«fel5l2 
lte«f^a^/£-^]R#7L5 1 2 3^B^c$^lTV^ 
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5 12 OOKffifcfcL WIE^'Xft|&«5 1 2 1 
[S]^nWfc2*c7)^-/l-U >^"fflEI*5 12 4, 512 

[0 0 1 03 Zcryi. d %fflk0)$X U >7'5 1 ItmmM 

2commznmzti. mns 1 3 otffi^f~x3 1 
fc *eit y >- ^ 3 2 osta^aj-t * «t 3 1 . -e^wsBS 

K5 1 1 OtfiXf-y'3 1 . y^3 2RtfW 

mmm^m^mm3 3co-u^\mth . **xy y^5 
i«^flt»'j^5 1 2 oi^zrnn hfitzmai5 1 

2 3t(i. T^^^"Xi^^7 5 2#lll.&**U 
±*s^Aftt7b6t»ttlt. H5e£;?x!». #x#t 
ikiMT3 2cr)9mmz\i, tfxnRffiP 5 2 1 0«£ 
S;fvOvt. d^'XiSfcBn 5 2 1 0I«'X«AM7 

5 2 * Htrisw i a u y r& snotiw 

f1\ H5£Lfc%&fc:* BQie^^»5 1 2li:lPt 

[ooii] mmmxj— i?3 imfmwim&mm. 
[00123 tiSEr5x-7fte^ai4{±, mmmt^Em 

H4 1 , RSE=M /P4 2 „ ffift«4 3 , itQffi.4 5tc¥ 

frhmi&nivz\*&. mismm i$.?&mw4 1 i±mizm 

;P4 2 t«Ji^M£St7^m^ll!8&&£'# i ffl 
*&**rOvC. ^SfSKrfiiJjSL 

WHt^^^A 2liS^#«^^iX7 l ilf3iT« 

o . «»«4 3Rz/mm^om^ 4 4 -chhs. 

£8r$;fvO*£. i«J:d^:»3g«IS^3-f;k4 2«M 
IB«ffix^-^3 ltt^frtLT«^2^±7f^il^. 
^M3S2^7[-8P;:ffif$£*rO^ i«^^^4 2 

t mmm 2 1 «s{cii?KScDft«4 5 a*Ei&$ *rc 
[00133 i^ia^w^stLTv^r^xv^^i 

£fcl±, IBP 2 lj&^^Sfr^x^w^iJAL. ««x 
f-y3 1(0±(:fIL, *ft«£2i*j£m}&0*£JKt=: 
KS&*"&. * LTsJi}«fe§iS3 3. 4 1 

U * fc . »JS?S«i§S 3 3K tfflre^T^NWfr? 

sjim & EPJirr s o * . ;#xffii^ ^ r 5 2 a» s> mia 



U Wmn4)V4 2T'«LfcT7XvT-RJEtt^Sr 
[00 14 3 TfrfiB#X«S^\M 752 *>^li2|^. 

a5tmsnrv^^xBtffip5 2 1 o^ifia^xy 

lc7)^'X#t^5 1 2 1 tci«ffi£fu -t^-Xtt 
3&«5 1 2 1 JrffitTmFlBl 6 ffl£D#X{»£?L 5 12 2 

[00153 

^ 2 rt^ffiffl^t^jE tt , U 5 1 

t:ISt7^^'X U y/5 1 <^^Xttf&U >XSP 51200 

1. ^yvycoa-f-j yyitzx&mmt&mtuj: 

2. v?%t*z^ttif&miiz£&$mmmu 
i 

[00163 ziit>commmm±. km. mxmizm^ 

7C^I77X?MItfc4#X'J y/5 1 WSI (75 

x-vrajffi ) asfcM^ixjtB^^tsas^sjLaffiittig 
yf&y? x-?tfmi vx^h mmm. 2 1*1 k^b^j^ 

S^LT^aLfcttlS^)^ hA^S^¥»«c7xyN 

[00173 *3t, mm±mzmtxii, mzwrti 

^'x t 1 , # fcVNn yymtfx t comzX 
0. 0lJi.«\ S*^'7.iCBV^T!i:. 4 0. OKcal/ 
mo 1 (JDT/l/S-j.-A^ia^T]^! 18. OKc 
a 1/mo 1C0A 1 X C 1 Y -f t^-ft fc ^ 0 . 
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fc3£tU5 9. OKcal/molAlFjft^i; 

[oo is] ®L-ox, ^ma^ti^mm^m^LJ: 
y y^mmrmzmmt, &mx'%hTyx^mmm 

[00 1 9] 

cowMnx^x^ammmxu, mmmmzmm^mz 

Luyn^Lxmmt. y^x^^^^^xmism 
mmmzx^x^mm^tttx^x^mmmmizts v ^ 

swap fc abates u ifrie^«*&^Hfrier^xvM 
wastes lt#m a mzm. o s «jt-effi)& l . 

[0 0 203 11*312 ^lS«^Bgc7)r 9 XvM 

sty y?* . RflSfiwrx«ofl^§ tis t y 

yx-?i l zm.mm^fi^y : yX'?wmmb^hmm.L. m 
m,%ximm>it mzr 5 x-7gt«;*f lt *ji i 

KOtftfCS SflBSTflBSU ^LTHtria^X^gpSr 

-ei^u tSfiaRiBifefirxBR^asty^^jcffif&f sir 

[00213 setc*Jt. n*3i3^iaig^B^7°7X 
^Masis-m . msm i at/'it*^ 2 tciamwr 5 x 
v«s^Kfc:j3v^T. tfriax7Xvswgp*>\ *&mz 

x^h u ytnmmt.fre>mf$£tix& 9 . si:, uia 
Km&%xbmm^Kh$xmkBi?miv)>ymtfw> 
coimizmM&mzMnm^iimmx-m&Lx, m 
imm*mfcLx\^„ 

tr , mm^xmkmt y^x^wmm t 
^mm^xm^mw y^m^.x-%, mmthz 



[0023] Hit, msm2te=m<n%mi,z xmt. m 
t X5 x vtssa? t tfitm L.mtz mm 
[00243 mzttc. m%m3 izumommzzti 

[00253 

[00263 HI {^H^O^M^OT^XVJJ^I 
«0«£*tKffi{Iffi[l. H2 liS 1 l:§£*3fva* 

^mM^-mmmm^'x y >^-co«ffiTffiia. H3 
ana* H4 t±ia 3 l^^'x y ^^(^j-asjfc^-c* 

•jT« |3|iaAii^EPB<?3ATfflo^SP4J-cOfifc*:S. RSI 

y yx^-*j*sPftr-*i.x5X-7Sw^K 
el h 7 fin 6 tis l # x y yy<r>--mskkmx-h -> 

Ts [BIllAfi^EPBcoAT-Ho^gP^^ia. |3j[2B 
ft £ D -D U±l / zi5 ft 5 BfrWEL H 8 iAH 2 tc* 

x y y^'c7)fi!!o«jtSPn a BT-a5 s xrx^w y y ^^wb 

JTX&m 'J X . ^HAJi^Ep 

B tf) AT'ffl -3 Jt SP^-^O fefe^H . PI H B it^m C <75 ATffl 
ofegU^^H. R@lC{iEl8fc:i3ftl,D-Dtl±tc: 

[0027] 5t"f\ H 1 Sffl^T^BHO-^Ste^®« 

x^x^a^a^iSBj-rs . 

[ 0 0 2 8 3 H 1 tZH^X , flr^" 1 AJi^BJW^X 

vMaMK&fi-r . ^mcory x-?mmmm 1 a«. 
«p^-8 ot-*L^*^bb«*'x y (Kmmfxm^ 
mLvyri comfS.. mmm^hco^.x\ m<owm, 
mmmwm 1 1 ^ Ltzmmfc^r^x^mmm 

[00293 iwfS#x y y^8 0 fi. H2S.V03 ^ 
Lfei 5 X7X-7tit:s*§tLS7°7X-?»«gB8 

100 (hst'jmh? ) tBtm&tfxt>mm$ti&tfx 
«i&Sf582 oo manmrnio) kip^m^tcz^ 
So *lt. iffia^xtt^a?8 2 0 0!±twex5Xv« 
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h . Lxmitfxffl8$8 200 &mm.y"?x?WM 
ms i o o i g iits&tt. ii««ftvwi«5 

[0030] Kt«jt^P*H^l2t-t . mir^x^w. 
WBBSlOOli. @5MI7^L*;J:?fc. ^*SP 

^zmuwrn^y— *j 3 i u >-^* 3 2 

1)108 11 lA«-£>tU rt® s tS8 1 1 2<0R#t 
&SE8 110t, <r<7)ra#t&§58 1 1 0 <JOTSWa»8B5&» 
i?>7K¥ tl^c § ft T , KlStt #x#ffi£& § ft £ WIS 
#*«&»8 2 0 O^llffifcKDWt^ftSTffitt^y 
>?TX#SE8 12 0 iVC^S. 

[00313 u yrmms 1 2 0 omsk^ m&x- 
mm^nm^Mnwrns 1 2 lagg^s/m^s. ze> 
mnmms 121 «fMB«^'^«i&si58 2 0 o#ai#s 
jWiKisra: < Ko-t* # s <t a . o#x«i& y >• ?m 

£ft-cv^„ -f-LT. «r«osxftoaat8 1 2 l^Effii- 

li. laie^RtajO 5 2 1 0 fc^fc^Bfclltf), H^cT) 
M*C'tt 1 6fflOl:@^l mm<5D^"Xifttt}P8 1 2 2*^ 
rait«§^l>^. ,Tft^#Xl«!iiP8 1 2 2 

1 2 lOSB^ffM^ftTV^Jt^SMS^^v^n^ 
Hfl^S 1 2 3<7)#'frtc0H*t£>*u T5X'-7^iSfgraw$ 
ft£iSWaTlrRiILTS!PbT^.g>o Z-tih<vBBm 
flQ 1 2 30ftS&t^££«^f1£«:. 
gP8 2OOtC0jSSflTV^natt^S8 2 1 6<7)^M1 
&tf Jl S £*fjfc L ^£T?FM $ftTV~>T s #P3&#^ 
S82 16 j&*K£"CS 4tfTC&£ . 

[0 0 3 2] ^LT, H7A^t/tJ: dt. MIEK# 
KR18 12 1 ^'ffM?#iTU^1JISU >^TKft«P8 1 2 

h 5 3 Offltf. ^fOglBi: 

^ROT^8 1 2 4#1 8 OJS^HHT^jS^ixT 

vwmns 1 2 4 kwmmmms 12 it itmmtx 

ffATSSMSlilS 1 2 5#JgJit3;fVtHS. 3gK£ 
fc* H6M/H7 AC^Lfd^C, fJfEWftPfl 

« 8 l 2l«IiW, EB^0fcti4;irJ9ffc:. H«t2^ 
#X#fcjf£gfl8 2 0 0 Sr^vih^-t-^ £ if *^'8 1 2 6#* 

[0033] i<0T9XvSW»8 1 0 0J± S M£t£. 

»Jl®g^%£ftT^S. |frlEK#Il]?f 8 1 2 1 

[0 0 34] &tc. H8JSI11 0£t>#88Ui:#4>. 

Htrl5^"xffi^gp8 2 o owttit^swr £ . z<ntfxm 

I&S38 2 0 0i±Kttt\ ft^¥\mfc.<nmm: LT:B 0 . 

ivmmt, ^mmz&^xiimmimms 121 
mmmM8 1 2 1 co^ti^ti^-tm^mmi-h^m^z 



itttft>tlT^&. mztfz, ^'X«|§i58 2 0 0^ 

bk fimm. ftmm&memmm8 1 2i»ib, i*j 
mm. tmmzmmx*^ •§> a ic^mzitur^ixx^ 

[003 5] #*ffi*fr»8 200 OJBBfclWu !«X 
«*&U^S»5 1 2 OcOKffifcffMSftt^^^Xl*^ 
?f 5 1 2 1 t-r^MSIO^SftT^-g.. =y-juvyy 

fimmzii&mMs 124. 5 1 2 5 1 

?#82l0fc. .rcoraMfc?6^£ftT^.|,. ^-;pyy 
«f?nJB8 2 1 1. 8 2 1 2 fc#|lM>HWC 
?SM§ftT^&„ 

[0 0 36] -f-L-T, **X«18 2 1 O^ffltii, 

1 6«c7)frlB^'XPtaiP8 1 2 2^fiS^ScLT. ^ 
ft mmX 1 6fflOl«l mmcO#Xa*A?L8 2 13^ 
HLtUL ift<b<D#X*IAFl8 2 1 3ti. HI 0 

B&VH1 0cmALT*LfcJ:3^. ^tt*&«8 

2 1 0^j£?ftTV->5rafcliK*tHI (BfrlBT^X-eS 
*gP8 1 0 OPJfcffi-TSPJ) WM^fig^ii^Rft^ 
®8 2 1 6co4"^S:aMLTffM§tiT^-?.o Ztl^cO 

Ra«^®8 2 1 6«?Kat«? ■^mtmmy^X'? 

Wmi$8 1 0 0^?FM§ftT^STOIH^8 1 2 3«F«q 

4. fiffi-f&idfc:. #^'x^A?L8 2 l 3fi. ^ix^' 
tL^Rtt*^e8 2 1 63&*-etl^n^)P3?KHI^8 1 2 3 
tefite-3:ft.Jte*&fc. ^ft^cOP]JglH7v8 1 2 3^4"^ 

izmiftitixi-i&tfxmitins i 2 2i l z^m.-t^xd^z 
mtftoKx^h* 

[0037] 5g(c ^'X«|&?f 8 210 fc{± 1 8 0&<T) 

n\m-rr®&tfxmb>v 752 <05tfl8S8*» at-# 4 

ttg<?)-*f^K#7L8 2 1 AimfS&tiX^Z. 
[0038] Hfcife, Iu»l8 2 1 1 c^rtffljfc:, i 
«^'Xffi*&gg8 2 0 0 £|&KT5XvWSaB8 10 0C 
IR "9 fttt4 fc«)0]R# *^'Srif A"T 5 £ fc **"C# 4 A§ 
S<O4ffl<0JR#?L8 2 1 5**9 OiKOftraMT-Wft^ft 

[0039] jjLh, la ujt i. ?%nw.<n7°7x^wm 

8100}; ^TA««&»8 2 0 0 1 it. <X<v£ o (affl^S: 
T^il-S. IP*>. ^^a58 2 0 0{i. ^^-*f<50K 
iifL8 2 1 4^frlET^XvS®f|58 1 0 OCD-McOM 

M?L8 1 2 5tCHR^6±3fc. Hfne^"x«^ei5 
820 ocofti-efi^ntt^S8 2 1 e^mriBr^x 

V^E»@|58 1 0 0(DZtlZ'tlCD'R&B?:8 1 2 3t:-t 
•T^idt^-fr. ZLX, ^'X#t|^g(?8 2 0 0^f¥L 
*P3a^j@8 2 1 6 ^^-R^ta^8 12 3£« 

ntinzifxm&&& 200 *r5Xv»»gp8 
i o ovm-timns 1 2 1 t^s-tt^f*, 4*wiRft 

il^gPtft^'H 1 ^rMH4 Lfc^X y >^"8 0 X% 
[0040] ZliO^X 'J >-^'8 0 ii. ltlEWTO8 2 1 
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1,821 2iziy—/UVy^ (^EKR) j&Hfctf>sx,*SK 
WX\ mi^LfzXd^ W8M20)BM<n?m\Z. 
tiXf-y'3 1 StflSRU >7 3 2 iimt& J: a 

r 5 2 O^gB^'mria^^ft^SB 8 2 0 0 OSMf L 

821 Amfy^x^wmns i o o consuls 125 
y°5 2ZWi r )fttfZ>bbi>t,z, ^yy/8 0^li 

2wjsa5i*i®feia5g-ri». 

[0041] «fc 3 K LT^BJc7)r 

1 AtfflbSSirOv^ tfxm&W75 2iphmS&& 

Jjxififix U v^'8 0 \zffi/b%t*.h b . *<0KJStt#x 

tfjP 5 2 1 0 A»6/rx«|&aP8 2 0 0«#X#y&*f8 2 

lo^Btmsti, ^wBtttistL^jEtt^'xam^n 

<D#X^A?L8 2 1 3RV7JX-?W*&8 1 0 0<0«£ 
tL^ix.^' xmmas 12 2 *iB§tTffiSM2P l gtci!» 

[0042] *fffltetm&tfx V >7'8 0 it, mM<v 

x o £.7?xvwm8 i o o xmrns 2 

0 OcDM£h*m?LXM&±tffzMff a X*h&tzbb, MSP 

jjx U VV8 0 fcga&Wf . mKSi££JBM-r*. - b 
HPfe. R^«(7)^'X«|&«8 2 1 0 SrifiJftL 
fc^j£tt*'X*nSg 1 mmWifT'l) & # *3£*JL 8 2 

1 3&tf#;*itt&P8 12 2 £aHH-£»£\ 
18210 t\e>UZmiim& 1 mm<D*i«tfjP#^ 

&tfxfflkm8 2 1 ortw^EE^tcjtMs-tsifc** 

T*# 4 . J: a ££J^#*<3B^J#3i^<aiS3fc: 

<fc o s ^'xm^s±ts t wtftb nim<v%'xi±j} b cost 

i)K mtiS. mkiixtzh 0 . 5 4 J: 9 <f & 

. mmnx-^mmfi^Mbm L<n^t #t-# 4 . 
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